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ormm k ogochobahmp npEjiEJiLHo-jioriycTtiMiJx noToico B 

TEIUIOBUX HEMTPOHOB 


A,r, ItcTOMMHa, H.B.KeHpHM-MapKyc 

I. Bsefletiwe 

CoBpeMeHHbie npeseABHo-^onycTHMHe aosH jiah BHeiiiHero ^rKSAy- 
MeHHfl ormpaJOTCfi na (SoabiuoH (|)aKTHRecKMJi waiepwaA, codpanHuii b leye- 
HHe nojiyseKOBofi npaKTMKM padoTH c peHTreHCBCKiiMM m ^=rAyMaMn 
M B MHoroyMCAeHHux BKcnepMMeKTax. BMecTe c igm, onuTHue naHHtie 
no xpoKHqecKOfiy seHcTBMK) MaAHx ^[03 lenAOBUx HeiiTpoHOB npaKTzqecEK 
OToy TCTByroi, B qacTHocTM, noTOMy, qxo aoboabho tpyaho noAyqnTi> 
yCAOBHH, npn KOTOpHX JOSa C03flaBa;iaCI. du HCKAlOqKTeAbHO lenAOBUMH 
HeaipoHaMH. 

IIoaTOMy cymecxByioiiine npefle;ii>Ho-sonycTKMue ypoBiiH odAyqenHfl 
xenAOBtiMH HeMrpoHaMH dasupyiorca He Ha OKCliepMMeHTaAbHux j^anHHx, 
a Ha BUMKCAeHHHx, HcxonnmHx M3 Toro, MTO dHOAoriiqecKoe fleMcTBHe 
lenAOBHx HefiipoHOB cEAa;i;HBaeTCH h 3 AeiicxBMA npo^yKioB H;;epHHx pe- 
aiCRMH, KOTOpHe B03HMKaK)T B TKBHflX OpraHHSUa HOfl leKCTBHeU lenAO- 
BHx HeiiipoHOB, HawdoABUiyD poAB nrpaioT peaKUHH )C^^; 

C — 5 pesyABTaie KoropoB BosHHxaeT npoion c snepriien 
0,62 Mob m Ir (n j ^ ) D npH KOTopoS HcnycKaeiCH ^-KBaHi 
c BHeprweK 2,2 Mob, JlpyrHe peaKUMW, laicne, Kax »)r)N^^: 

( a , y )p32, P32 -L S-K. 

CB^'^(u,p) M flp., MrpaioT sTopo- 

cieneHHya poAB; hx Boafl b odmyio xoay He npesHuiaei HecicoABKnx 

npoHenTOB (10), 

25 YEAR RE-REVIEVN^ 
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KaK HSBecTHo, npH onpeaejieHiiii ^peJ^e;IbHo-ao^ycTMMux hotokob 

MOXOXHT H3 nOJIOaceHMfl, HTO HH B O^IHOM TOHICB OpraHMBMa ^033 He 
^ojiKHa npeBOcxo^MTL npeAejiBHo-flonycTMMoa, paBHoK 0,05 dap b j^evh» 
JIm BHMHcxeHHfl npej^ejibHo-flonycTMMoro noioKa lenjioBux hgHtpohob 
paccqMTUsaioT pacnpefleneHMe noioKa npoioHOB ot peaicuMw na asoxe 
M ^--KBaHTOB - OT peaKUMH Ha BOflopofle B nojiydecKOHeqKoH iKane- 
noflodHoH cpefle, odJiynaeMoft HSBHe lenaoBHMH HeJlTpoHauH. 3areM bk- 
qHcjiHEDT njioTHocTL norjiomeHHofi oHeprHH n b toM Tonxe, rji,e ona iiaK- 
CMMajiBHa, npwpaBHMaaDT ee BHaqeHHe npeflejibno-flonyciMMofl Bupa- 
seHHoM B dHOJiomqecKHx oKBHBajieHiax peHirena (i,8-9, 11-14). 

J[jia nocxe^Heii onepauMH, oqeBHpo, HeodxojpiMo sHaiB sexiiqMHy 
0 B 3 sJifl npoTOHOB. OduqHO ona npHHHMaeTCH paBHoH 10 , Upw ^hhom 
M eiofle BHqucjieHMB MaKCHMajiLHaa njioTHocxB norjiomeHHoH oneprHH HSJiy- 
qeHMB oKaaHBaeicfl djiws noBepxHocTM cpe^. IIpiipaBHHBafl ee 0,05 dap, 
BHqMCjiHiDT npefleBBHo-flonycTHMH 0 noTOK TenxoBux HeKipoHOB, IIoflyqeH- 
Hyio BejiMHHHy yMeHBinaioT eme Ha K 09 #imHeHT, yqHTUBaBHwfl ajitde^o 
TKaHenoflodHoM cpeflu, 

MCXOflfl H3 TOrO, HTO BKJiaflH npOXOHHOif H J("-KOMnOHeHTH B 

rwoTHocTB norriomeHHoK oHeprwH npHdxMSHTejibHo pasHU (I), fljia 0B3 
TennoBux hgHtpohob nojiyqaDT SHaqeHHe 5 

(0B3 = = -QxMQtQxSxL = 5,5). 3ia BGJiHqMHa BKJiDqena b 

$9p 0, 5x1+0, 5x1 

xeiicTByBiiiHe npeflexBHO-aonycTHMHe ypoBHH odayqeHMH (2), (9). 

B padoiax (II, 12) oKcnepHMeHiaji mo HccjieflOBajiocB pacnpe;ne- 
xeHHe HefiTpoHOB,naflaDmKX nepneHflHKyjiapHO Ha nojiydecKOHeqHHii cjioH 
napa(|)HHa. IIjiothoctb hgKtpohob OKasaaacB MaKCHMajiBHoH Ha oydHHe 
OKoxo 5 MM, OnuTH no HsyqeHHD pacnpesejieHHfl fl03 ot j^-jiyqefl aax- 
Baia He npoBOfliuiHCB. 

2c MeTOflHKa 9KcnepHMeHTa 

tlLi sasajiHCB nejiBK) 9 KcnepiiueHTa;ibH 0 HCCxeaoBaTb pacnpe^exe- 
HHG noM H Tenjioflux HeHiponoB b opraHMowe qejiOBGKa ;h;ih loro, 
qTodu npoBepHTB Ha onuxe npaBHji&HOCXb pacqeia npej^e/iBHo-jronyciH- 
MHX noTOicoB lenjioBHX HeiiTpoHOB, Taxwe MSMepeHHH y^odHO npoHSBOjpTB 
Ha napa(|)HHOBOM (paHxoMe, IIpM 9 tom pacnpeAejieHsie xenjiOBHx HeHipoKOB 
;ierKO HccjiejtOBaTB c homoiubio aicxHBauHH $ojiBr, HanpHMep, h 3 aojioxa, 

B cHxy Toro, qxo npoder npoTOHOB ot peaKHHH na aaoxe Maji, pacnpe- 
j^ejieHHe npoTOHOB dyjteT xaKHM se, kbk h tghxobhx HeHipoHOB, 


30 ^- 9 -^30 
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JUifl HayyeHHfl nonfl ]^-n3;iyqeHM BHyipH <|>aHTOMa mu Bocno;ii)- 
aOBaJlHCB flOBOJIBHO npOCTUM MeiO^OM,, Hflefl Koxoporo COCTOMT B c/ie^io- 
nieu* raMMa-MSJiyyeHMe oi peaKitMn na Bo^opose MojejiMpyeiCH ^ mb- 
jiyyeHHeM ot paflHoaKiMBHoro odpasyioinerocB npn odjiyqeHHH 

lenjioBHMH He0TpoHaMH $aHT0Ma- no KOTopouy paiaHOMepno pacnpe^tejie- 
Ho K.aKoe-KHdyflL coeflMHeHHe naipM (3). B ouinqiie or ^-jiyqeK 
aaxBara HeflipoHOB Bo^opoflOM HsjiyqeHHe npoflOJiaaeicB h no 

npeKpameHHH odjiyqeHHfl TenjioBUMH HellTpoHaMH h Moxei duiB nccjie^io- 
saHO nocxe od;iyqeHHfl, b OTcyxcTBHe BHeniHHX HCToqHHKOB MSJiyqeHHfl. 

Ho KaqaciBy ^-H3/iyqeHHe MaJio OTjiHqaoicfl ot ^-jiy- 

^6l! Baxsaia b Bo^topo^e* JleHcTBMiejiBHo, iicnycKaeT ^Ba ^ - 

KBaHTa C 9H6priIflMH 1,368 M 2,75 Mbb. K09(|)(|)IlLlHeHT 9JI0KTpOHHOrO 
npeodpasoBanun b napa$HHe ((5 +G'q) flJin bthx BHeprnJt pasen, co- 
oiBeiCTBeHHO, 0,025 m 0,020 cm a ^.bh ^y-ByqeK saxBaia b bo- 
;nopo|[e - 0,022 cm”-*-, HoaioMy fl;o3Hoe nojie or ^-jiyqeil xo- 

poDio Mo;nejiMpyeT pacnpeflOjicHiie ^ — HsjiyqeHiiB, BOSHHKaioinaro b op- 
raHH3Me npn odByqGHMH iGnBOBUMii HGMTpoHaMn, Jlosa oToro nsjiyqGHHH 
BGrKO onpejGBHTCfl no ;io3G ot ^ —jiy^ePt Haipyin c no?/iomBK) cbg- 
«riome0 (|)opiiyBH. TaK xax DH = nnltv^^ ('ir.G'o)(,= 0,0^S5 Hk 

a ^Nq + (Ja )'^ o,s k V )"j 0,0^h fl 

M OT -jiyqG0 saxeaTa b BOflopo^G n ^j^-Jiy- 

qefl B cooibgtctbghho, Hh m qncjia jf-KsaHTOB ot 

Boflopofla H HaipM, TO J)h = I >09 ^ (I). 

JIjISI HCCJie^OBaHIlfl dUJI HSrOTOBJIOH $aHTOM TOpJCa qGJIOBGICa H3 
CMGCH napa$HHa c I'(q 2 ^^ 3 » KojnmGciBo naipMA cociasMjio no BGcy 
0,5^, WTO no nopfl^iKy BCJinquHn djinsKO k 6 CTGCTB©HH 0 My co; 5 GpacaHHB 
No B opraHH3MG [0,I -0,3^ - (4)]. 

§aHT0M COdHpaJICfl H3 BOCBMH BMHniMqGCKMX UH;iWHJIpOD (pHC.l). 
OdBGM (i)aHT0Ma COCTaBJIfl/I 42 PaSMGpU H $OpMa (JaHTOMa BUdpaHU 

B COOTBeTCTBHM C J^aHHUMH aHaTOMMqGCKOTO aiJiaca, B CBflSM C TGM, 
qio KOJintiecTBo btomob BOflopojta b I cm^ napa^nna na 20^ dojibniG, 
qGM B TKaHH, M3r0T03neHHUfi (|)aHTOU OKBUBaJlGHIGH TKaHGnOflOdHOMy 
(|)aHT 0 My C JIHHGflHUMH paSMGpaMH dOJIbBIG Ha 6^ (nyHKTHpHafl KpWBafl 
Ha pHc, I) H bgcom 50 Kr. 

OdjiyqeHHG $aHTOMa Ten;ioBHMH HeiiTpoHaMH npoBOflK;iocb b rpa$n- 
tobo2 kojiohhg pGaKTops B iGqeKHG II qacoB, PaBKouepnocTb noTOKa 
b noxocTM rpai|)HT0B0fl ko;iohhu npcpapwiejiLHo nposGpnjiacb c noMombD 
30JIOTUX (|)0JIbr, 
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Pacnpe^ejicHHe xenjioDUX neflTpoiioD b (I)aHT 0 Me laKace HsytiajiocB 
c noMombB 30JI0TL1X (|)o;ifcr paMeipoM 4 mm, lOJumiHoil 7-10 Mr/cw^, 
pasMeuiaBuiHxcji nepefl odjiy^eimeM no noBepxHocTM h b cewenMBX cJ)aHTO- 
Ma. AicTUBHocTb (|)ojii>rM oiipe^e/iBjiacb c riOMombc yciaHOBKM c TopqoBHM 
CMeTiiMKOM (5) M KOHi’pojiHpoBaMCB HO 4-9i cqeiqMKy B.M,Jlipo(5ora (6). 
Ilocjie ofjiyweHHH b peaKTope no ce'ieHHBM (|)aHX 0 Ma saK^ia^tUBajiact peHi- 
rSHOBCKa.B njieHKa B flByOTOpOHHGM (I)H;ibTpe H3 ajIlOMHUilB tobiuhhoH I MM. 
ripepapiiTejibHLiMH onuxaMH dujio ycTaHOBJieno, mo Taicoil $Hjib'rp noji- 
HocrbK) ycTpaHHex BMaHwe p -wajiyqeHMfl na no^epneHMe njieHKK 

Kax MSBecTHo, peHTreiioBCKaa njianita oOjiaflaeT dojibuiHM "xo;;om c 
KecTKOCTbD'' B odjiacTH cneKxpa jf-;iyMefl Hwace 200 Kob. B cbhsh 
C 3 THM JUIB H 3 MepeHHfl flOBH ^ -H 3 ;iyMeHHfl CO CMeiUaHHLIM CneKipaJIb- 
HfclM COCraBOM HeodXOflHMO, KpOMe aJIlOMMHMeBHX (|)HB:bTpOB, HCriO;ib 30 Baib 
KOMneHCMpyniiiHe CBHHuoBtie (Jnjibipu, 

MflXKoe -HSJiyqeuHe Moxei BosHWKaxb b ^anroMe 3 peayjifcTaxe 
MHoroKpaxHoro pacceaHHB. IIoaxoMy HeodxoflWMO duBO BUflCHHXb, HacKOJib- 
Ko "xoji c acecTiwOCTbD" nxeHKM Moxex HCKaacaxb HSMepenuB ^osh. JIbb 
3ioro nBGHKa b opoM M3 ceyenuK oMunca aaKpuBapcb na nojiOBWHy 
njioinajiM sonoBHHie;ibiiHM pBbxpoM m3 I mm CBimua. noqepHeHMe ji;Byx 
yacxefi n^EGHKH coBoa/iM, mo CBHpxeBbCTByei 0 npaKiHqecKOM orcyx- 
CIBMH MBFROrO ^ -HSJiyMeHHH BHyxpW (paHTOMa H pex B03M02CH0CTb H 3 y 
qaib paciipep;ieHne flosH c iioMombD peHirenoBCKoa n;ieHKH dea KOMnoK- 
CMpyromiix (|)K;ibTpoB. 

n;i0TH0CTb noqepHeHHfl njieHicH asMepBjiacb npw noMomu npiidopa 

M$-4. 

3 . PesyjibTaiM oKcnepMMGHia 

a) Hosa ox npoioHos 

Hpn odjiyqeHHH b rpa$iiioBo0 Ko^ionne noxoK tgiijiobhx hghtpohob 
Ha paSHHG CIOpOHH i|)aHTOMa He OflWHaKOB, 

O^iHaico Gc;iH (|)aHTOM od;iyqHTb b o^hom iiohojkghhh, a saxGM noBGp- 
HyxB Ha 180° Boxpyr och, nepnGHflHKy;iflpHoM HanpaBBeHKio ox UGHxpa 
peaKxopa, xo cyMMapHMia noxoK na noBepxHocxM (|)aHioMa oKasuBaercfl 
0^;HHaK0BHM M B HaiHHX onUXaX OH COCiaBMJI 4,7‘I0® Henxp/CM^CeK. 
BHyxpH (|)aHTOMa noiox HefixpoHOB pgsko nasaex flo 10-14^ ox nepBOHa-. 
qa;ibHo 0 bgjimmmhu, 

Hsmgphb noTOKH HetiipoHOB B paojiHMHux loqxax i^aHxoMa, mojkho 
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onpeAejiHTb moiuhoctI) loau, cos^aBaeMyi) iipoioHaMH b oprauMSMe, c 
nouoniBD cjieflyDmefi (|)opMy;iu: 

Pp" Gp '1,6 lo'yyj 1 ^^ dap/ceic 

r^e -noTOK xenjiOBUx HeMTpouoB, ^ - 0B3 npoTOHOB, Mj, -mmcjio 
aiOMOB aaoxa b I cm® iKaHM, ~3(ixJ)eKTMBHoe ceqeHwe peaKUMM 
( It j -p )> y? - BHepreTHqecKwK aKBHBajienT rpauM-peHTrena b iKa- 
HH B aprax ji.jih ^ -KBaHioB c 3 HeprHefi 2 M3b (7), G p -oHepruH 
npoiOHOB B Mbb. 

OiHOCHTejiBHafl dHOJiornqecKafl a^cpeKTHBHocTB npoTOHOB to^ho ne 
ycraHOBJiGHa, Ho jiHiepaTypHUM flanHUM ee sHaqeHHB KOJiedjiioTCfl b npe- 
Aexax OT 2 so 10, npiiqeM nepBafl micppa, no-BHjtuMOMy, djirae k mctmh- 
HO0 SJifl ocTpux peaKUHM opraHHBMa, a nocjieflHaa - rjib 0 T,uaj^eHHUx 
nocjieftCTBMH odjiyqeHM* CosepuieHHo oqeBwpo, mto onpe,j;t!;ieHHfl 
npeflejiBHo-flonyciMMux hotokob HMeaT sHa'ieHHe 0T^a;ieHHue nocjieflCTBHH. 
Mu cjxejia/iH pacqei jjia BuaqeHHii oxHocKTe^iBHoa dwojiorMMecKofi 3#eKTWB 
HOCTH npOIOHOB, pasHux 1,2 H 10. 

MomHOCTB S03U OT npOTOHOB Ha HOBepXHOCIM ^QHTOMa OpH riOTOKO 
b I He0Tp/cM^ceK dyflOT paBHa npH ^ = I P =2,0»10"^^ ^ap/ceicj: 
npH »2 Pp=4,0*I0~^^d3p/ceK h npn p = 10 Pp=2,0»IO"^'^d3p/ceK. 

RaMeHeHHe MomHOCTH ;io3U ot npoxoHOB no oca ^anioM h no rjiaB- 
HUM nojiyocHM ueHipajiBHoro ceneHHB npn paajiHHHUx 0E3 npe;i;cTaD;ieHo 
Ha PMC, 2 (nyHKxapHue kphbho). Cpe;nHHH moiuhoctb t^osu ot npoxoHOB 
no BCSMy $aHTOMy oxasanacB pasHa I, I *10"^^ (|j3p/oeK ( >2 ~ I); 
2,2*10”^^ d3p/ceK {]? =2 ) h I,I •I0“^^d3p/ceK ( ^ »I0) ripn noxo- 

KO B I HeHip/cM^ceK. 

OxcyTCTBHe naKCHMyMa njioiHocxH HeKipoHOB na rjiyduHe okojio 
5 MM, oTMeneHHoe pHflOM aBxopoB (II, 12), od-BacHHexcn xom, mo b 
O’^J iHHHe OT 3 XHX padoT (JaHxoM odjiyqajicH nsoxponHUM noxoKOM lenjio- 
BUX HeaxpOHOB. 

d) Jlosa ox K -HSJiyqeHM 

Ilocjie odpadoTKM peHxreHOBc-KoS sjiohkm mh riojiyqwjiM KapxnHy 
pacnpe;nejieHHfl ^-HSJiyqeHUB no ceqeHMM ^aHxoMa nyxoM cpaBHeHwn 
nJioTHocTH noqepHeHHH nneHKH c kphboM nonepHeniw, aKcnoHHpoBaiiHOii 
Ha ^-HSJiyqeHHH KodaJiBTa'’60, 
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Ko;iHqecTBeHHU0 nepexofl, ot MSMepeHufl «03H ^ -HajiytieBna Hai- 
pM K MODIHOCTH fl03H BO^iOpO^ia, KOTOpafl BOSHMKaei 

B MOMeHT od/iyqeHHa lenaoBHMM HefilTpoHaMH, moxho c^ejiaTB cjie^DmwM 
odpasoM: 

^•opMyay (I) uoiho nepenMcaib b BHje: 

Ph't/ Dno = 'l,Oy nH^ /s Hnu ^ 

^;^e Ph -MomHocTt ^03U ot ^-KsaHTOB saxBaTa b BOflopo^e, t -speiia 
odxytieHHa $£HTOMa, D,^(^-ji03a ot paflwoaKTMBHoro Hq , onpefleaeHHaa 
no noqepHeHHJO njieHKH, Hm -mmcxo ^-KsaHTOB saxsaia b Bojuopo- 
;^e B ceK mb I r napa$HHa,sriMQ -nojiHoe mhcjio ^ -KBaHiOB naipwa 
M 3 I r napa(J)MHa sa bpomh oKcnoHHpoBaHMa nxeuKH b ^aHiowe. 

OTCD^a Ph = 1,09 Pln/Sni^Q 

Saxee nH=ko‘5H^lN » r«e lio - z^otok HeflTpoHOB, 

-3(|x|)eKTHBHoe ceMOHMe peaKmiH ( n- , 5" ) Ha BOfiopoje, Nh -mhc- 
jio aiOMOB Bojtopo^iia sir napa$HHa. 

SIlNa= 2 Cl- e e 

r;ie lio -noTOK HewipoHOB, -3(J)(|)eKTHBHoe ceaenHe peaxaHM 

( Ki, ^ ) Ha Haipna, Nnq -^hcjio aiouoB HaTpaa b I r napa$HHa, 

t - spewfl odxyHeHHfl, -BpeMH, npoaeamee c MOMBHia okoh- 
qaHHfl odayqeHMfl $aHT 0 Ma ao naqajia 3Kcno3HriHH, -speua, npo- 
uieflfliee c MOMeHia oKOHqaHHH odxyqeHM (|)aHTOMa flo OKOHnaHKH oKcno- 
3HHHH njlGHKH. 

CjiejlOBaTeJlBHO, K03(|)Cf)HUKeHT K JierKO BH^HCXHeiCB, eCXH MSBeCTHH 

t,t^ u ±2 

Ha pHC. 2 (fflTpMX-nyHKTHpHue kpheho) npejniCTaBjieHO MSMeHOHMe 
MODIHOCTH J'-J103M HO OCH (|)aHTOMa H HO rxaBHHM nOJiyOCflM UeHTpaJIB- 
Horo ce^eHHfl, Bee peayjiBTaiH OTHeceHH k noTOKy b I Heftip/cM^ceK 
Ha noBepxHOCTH $aHTOMa h nepecHHiaHH Ha TKaneBoK $aHTOM. 

USMeHeHMe MOmHOCIH JP -fl03H no KBKflOMy MS CeMeHH0 (IfiHTOMa 
npe^tcTaBjiBHH kphbhmh pne, 3 *Moiiihoctb 3^-ao3H b aeHipe Kaajtoro 
ceqeHHH npHHHTa 3a 100^* KaK CHeayex hs kphbbix, sijih neHTpanBHHX 
ceqeHHii Ha pacciOHHHM 3-4 cm ot noBepxHOCTH HadxioflaeTCH MaKCHMyw 

HOUHOCTM ^-fl03U, 

IIojiyqeHHoe pacnpejteHeHHe ^f-nojifl xerKO noHHiB, eexw odpa- 
TMTBCfl K pacnpeflexeHMiD hctomhhkob ^ -HaxyqeHHH-HCToqHHKy Tenxo- 
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Bux HeMTpoHOB, MsodpajiceHHOMy Ha pHC. ? H 3. Mctomhhkh ^ -H3;iy- 
ueHHH KOHueHTpupyBiCfl djiMS noBepxHocTM, a DHyrpH odiewa coaflaeiCB 
pasHOMepHoe ^ -none, KdK b nojioM uw;iniiflpnMecKOM odjiyqaie/ie. Ho 
Mepe npHd^iMseHMH k HcroquuKaM moiuhoctb .hosu HecKOjitKO Bospacraei, 
HO BJieMeHTOB od-BOMa, pacno;iOKeHHbix na noBepxii^-'CTH, CHOBa na- 
flaei, nocKOJiHcy Ha hmx jtefiCTByei HSHyqeime h 3 iiojiobmhu no;iHoro 
TejiecHoro yrjia. 

Ha pwc. 4 flaHo MBueHeHne MomHOCTH ^--;^03 n Ha noaepxHocTK 
(|)aHTOMa (no odpasyiomeK). B cbhsm c tom, mo moiuhocib ;t 03 H ot npo- 

TOHOB flJIH Bcex TOHOIC nOBOpXHOCTM O^HHaKOBa, 313 KpMBafl HJIJIKCTpW- 
pyex HepaBHOMopHocTB nojiHoii nosepxHocTHoM moiuhocth jiosh ot lenjio- 
BHX HeMTpOIIOB. 

Hs rpattiHKOB pHC.2-4, 3Hafl KOH(|)MrypauHD (|jaHTOMa, mokho buhuc- 
jiHTB cpe;iHDD MOlUHociL -fl03u HO Bcoiiy $aHTOMy. OHa OKasajiacB 
pasHOM 9,3»I0"^^ p /coK (npH noxoice Ha noBepxHociw b I neiiTp/cM^ 
cok). 

b) IIOXHaH MOmHOCTfc ;i;03H 

Mm ycTaHOBHjiM sKJiaji; OTfloxBHUx KOMnoHeni b nojinyio Aosy, no- 
;iyqaeMyio npH odjiyqeHHn lenjioBHMH HefiTpoHaMii. Cpe^HflA nojiHan uoni- 
HOCTB ji;o3H P=P;y +Pp, cos^aBaeMan b ne/ioBeqecKOM opraHMSMe hotokom 
H a noBepxHocTB b I" HeriTp/cM^ceic, dyaer pasna ; npn ^ = I 
P = I j,0'I0“^^$3p/ceK, npH 1^ =2 P =1,15 *10“^^ dop/coK w npH 
= 10 P^PjO'IO*’^^ dop/ceK, TaKHM odpaaoM, 0B3 tghjiobhx HeHipo- 
HOB B cpeflHeM no opraHwaiiy qejioBeKa paBHa 2, ecjiw 12 =10, 

HaMeHOHMe nojiHoM moiuhocth ;i;o3bi no och ipaHioMa I’pex sna- 
qeHHK 12 npe^ncTaBjioHo Ha pwc. 3-a (cmiouiHue icpiiBiie). 

Ha pnc.S-B ^taHH KpHBHe HSMeneHHH no^iHoK uoiijhocth ao 3 H no 
rjiaBHbiM nojiyocHM neHTpajiBHoro nonepenHoro ceneHHH (|)aHT0Ma (onjiom- 
HUe KpHBtie). ripH '3=1 MOmHOCTL Ha nOBepXHOCTH paBHa I,0*10"^^(|)3p/ 
ceK, npH ^ =2 P=I,2.I0“^® dop/cex h npn ^ =10 P=2,8*I0“^^d9p/ceK. 
TaKMM odpaaoM, 0B3 xenjioBHx hoMtpohob noBepxHocxHHx xicaHefl 
opraHHSiia nejiOBeKa okojio 3, ocjim ip =10, 3 tox peayjiBxax coBnaflaex 
c pacneiHUMH flaHHUMw CHaJiji;epa (14). Kax bii;;ho m3 kpmbux, tojibko 
npH \2 =10 MaiccviMajiBiiaH mouihooxb aosm npHxoj^MxcH Ha noBepxHocxB, 

IIpH \2 =2 MaKCHMajiBHan moiiihoctb ^:03u (P=I,3*I0“^^d3p/ceK) naxo- 
pxcH Ha r;iydHHe okoho 2 cm ot noBepxHocxH, a npw 12 =I 
(P=I,I5»I0"^^(|)3p/ceK)- Ha rnyCme ~ 3 cm. C yqexoM oniHdKH b H3My- 
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peiiHM nopor.a xenjioBfcix HellTpoiioD norpeiuHOCTi, no/iyMeniiux sirayeHiiM 
MOIUHOCTH Ji;03H COCTaBJIflei + 15^. 

BK/iafl lipOTOHHOH H KOMnOHGHTU B FlOJIliyiO flOSy B paSHUX TOM- 
Kax opraHHSMa pasM^en, Ha pwc.5 jiaiiti kphbug, rioMsuBaiope, KaKyio 
liacTb OT rioxHoM moihhoctw cociaBMeT moiiihoctb ;503u, cos^aBaeMafl 
npoTOHaMM B pasHHX TO^Kax nonepe^Horo ceMGHHfl tpaHTOMa. 

3th KpMBbie BCHO noKaBHBaiOT, MTO ecjiM > I, 0B3 lenjiOBUx neK- 
ipoHOB HSMeHnexcB no oCbewy Te;ia, yMeHbuiaflCb b rjiydiiuy opraHH3Ma. 

r) npe;i;ejii>Ho-flonycTMMUM noTOic len/iOBUx HeMxpoHOB 


H3 nojiynenHux SHayeHHii MaKCHMajiBHoM muiuhocih ^tosu moxho noji- 
cMHxaxb iipeflejiBHo-fionycTKMHe noxoKW xenjioBtJx HeMxpoHOB na nosepx- 
hoctm ye;iOBeqecKoro opraHMOMa. S-^acoBoro padonero pa, hcxoab 
H 3 sHaweHMB npeji;e;ibHo-flonyciHMofl oflHOflueBHoM j; 03H 0,05 dap, npe- 
flejiBHO-^onycxHMBiM iioxoic xenjioBHx nerixpoHOB paBon 
l|) = 6200 HeHxp/cM^ceK ( =10) 

npH ^ =I HeMip/cM^ceic, a npn ip =2 

ip nQ3=I4 OOO HeHrp/cM^ceK). 3 to ananeHMe HeMKoro saeKuieHO ( He 
dojiee HeM na HecKOJibKO npoiteHxoB), xaK kok mu hg ymixuBa/iH bjjhh- 
HHG BTopocxeneKHUx flJiepHUX peaicuwM, B03dy3Kji;aeMUx b dHo.«orHHecKofi 
cpe^e renjiOBUMM HefiiponaMH. 

nojiywenHafl HH$pa i^=IO xopoiao corjiacyexcB c xeopexHHec- 

KMMM BUMl'iC^ieiiMaMH, KOXOpUG flaiOI aHa'iGHMH OKO;iO 6500 HGlITp/CM^CGK 
(8, 9). 

TaK KaK xH;bHBH/tya.’ijt)Hue ^oanMeipu tgii.iobux HeMipoHOB (HIKH, 

I'UK) HSMepHiOT noTOKH Ha noQGpxHOGXM xe/ia, rio.xyMGHHoe sHaneHHe mo- 
S8X c.xy^'EHTb B icciHecTBe HopMaxHBHoro npH ycBOBHH, ecjiM vHoaa hsmg- 

pBGTCfl HHJtHBHy^^a /IBHMMH Jl,0:3HMeTpaMH XGHJIOBBIX HeMxpOHOB. 

Mu cnHiaeM, qxo b chhcok yBaKOHGHHux ripej;ejibHO~ji,onycTWMUx 
ypoBHGH odjiyneHiifl CjiG^y^ex bojohhxb npeflejiBHo-flonycxHMUH noioK xen- 
.TOBUX HeMipOHOB nOBepXHOCTH 0praHH3Ma, nOCKOJIBKy HMGHHO oh onpe- 
^;exfleT d'MojiorMMecKoe jteiiCTBHe t9Ii;iobux hgMxpohob, Buecxe c tgm, 

B Hoptiax Mo:«HO ocTasHTb H npe^^e.iBHO-wHycxMMue sHaneHHH noioxa 
leriylOBUX HeilTpOHOB B B03j]j/xe Kai-C BGHHHHHyj HeodXO,^!llMylO flJIfl paCHG- 
xa samwTu ox HSJiyqeHHM, 

MSBGCTHO, UTO COOXHOUJeHMG MCEJiy riOTOKOM B BOSKyae H nOIOKOM 

Ha noBGpxHocTM Te;ia saBHCHx ox xonKpexiiux yc;ioBiiM. HanpiiMep, co- 
OTHoiueHHe dyxtei paajiMHHUM npH cpaBneHHM MsoxponHoro h HanpoBjieH- 
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Horo rioTOica iieiiTpoHOB, B HaoiporiHo:/: lu xoice Hadjiio;j;aeTcn ocjiadjioHMe 
noToica 33 cypT oKpaKnpoBanHH m yueHtmoHMii ii,/iothoctm iioiiTpoHuoro 
rasa. Hpii Henocpe,)i;crBeHHOM KOHxaKTe c M3jiyqaiome0 Bo.nopoflcosepKa- 
mea cpe^oM noxoK Ha rioaepxiiocTH Te;ia dy^r.ei b 5 pas doHbiue, qew 

B BOBjyXBJ pHJ^OM C Tpa^MTOBOM CieHKOa flOTOK HO OCBGpXlIOCTH Tejia 

BOspacTaeT b 8 pas no cpaBHenwio c noioKOM b Boa^yxe. 

B jimepaiype nooioMy oduqHo bboji.ht K03(|x|)HnHeHT desonacHocTU 
.HJifl n©pexojta ot BuqHCJioHHoro norcKa na noBopxHOCTw opraHHBMa k 
npejtejibHo-jconycTMMOMy noTOKy. PasjinHHHe aBTopu np6j];;iaraioT pasHue 
Tax, ArjiMHiiCB (8) OepoT B KaqecTBe K03^:*|)HitiieHTa 10, 
ryC6B (9) 6, Mu npOBejIH HBCKOHBKO OBIjITOB, b KOTOPUX CpaBHOaJIHCB 

BHaqeHMfl noioicoE lennoiBux HefiipoHOB b Boasyxe m hq nosepxHocTM 
napa(|iHHOBoro cpamoMa b xofl kg to^kg npocipaHCTBa. B onuiax hsmg- 
HHJIOCB paCCIOHHIIG flO HCTOHHHjtCa TGO/IOBUX HevITJIOHOB, npej^CTaBHHBUIGrO 

codoHPo- 6e = npenapai BHyipw napaqiMHOBoro dxoKa. OTHoiiieHMe noTo- 

Ka Ha noBepxHOCTM k noioKy b Bosjiyxe hbmghhhocl b npexenax ot 2 xo 5. 

Ha OCHOBaHHM 3 TIIX OpueHTHpOBOvIHUX OIIUTOB, 3 XaivSCG HCXOflH M 3 
npUBeSSHHBIX BHIDG paCHGTHUX COOTHOEfGHHM, MU ITO.HaraGM, MTO HO 0038- 
HGHMD C nOTOKOM Ha nOBGpXHOCXH TGJia npe.HeJItHO-XOnyC TMMLia nOTOK B 
BOS^yxe jo/iieH duiL yivieHBiaeH b 5 paa^ t.g. oocTaoMT am S-nacoBO- 
ro padonero ahh ip bq 3=I250 Heriip/cM cgk (npH =10). 3 to SHane- 
HMG (5J1H3KO K npUHflXOI^y B HaCTOflllieG BpeMH nOTOICy B 1100 HeMip/CM^Cex 
TaKMM odpasoM, npoflexaHHue aKcnepwMeHTLi no,ii;TBGpHflaiox npaBH.ibHocxb 
cymecxsyDmHX b KacTonnieG Bpeun npG^iexbHo jionycTHMUx noxoKOP len- 
jiOBHX He^xpoHOB B Bosjiyxe, 

MOSCHO GaMGTMTI), HTO IlOXyqeHHOG aHaqSHHG BUqHCJIGHO C dOHo- 
DiHM sanacoM, xaK icax ajih othochtghbhoK dHojiorHqecKoa a^eKXHBHocxH 
npoxoHOB npMHBTO nandonbaiee snanGHiie ^ =10. TaxacG m ahh nepexojta 
ox noTOKa Ha noBepxHa^XM xexa k noxoKy b Dos^rxe HcnoxbaosaH donb- 
niofl K03#HaHeHT 5, b xo BpeMH KaK ycpe;iHGHMe no yc- 

JIOBMBM padOXU B TBHOHHe padOHGrO SHH SaGX, nO-BMXHMOliy, MGHbineG 
3uaqeHMc, nopaj^ica 3, OsnaKO cxejiyeT wMexL b BMjiy, mo b Hacion- 
mee BpeuH hg yqMxuBaexcH h iie perHcxpMpyGxcfl fleScxBue Ha opraHHsiw 
He0xpoHOB npoMGHcyxoHHofi sHeprwM - ox 0,4 3 b ;xo I Mob, noxoK koxo- 
pux B HGKOxopux Gjiynanx cocxaBxnex SHaqwxeHbHyE) naoxb ox cdi^ero 
noTOKa Hel'ixpoHOBo IIoKa cyinecxByex dexoe hbiho b 3ToK odJiacxM ao- 
SHMexpHi-i HGfixpoHOB, coxpaHeHHG K03cp(|)nii,MeHTa deaonacKocxH npn bu- 
qificjieHiiM HopM xenjioBbix HeMxpoHOB ripeflcraBjiHexcB iJ,ejiGcoodpo3HHM, 
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- 10 - 

B 3ciK;imeHne HaM xoTejioct c5h cji,ejiaTL eine o^uio aaMe^anHa. 

KqK M3 PMC, 2 H 5, HilMCJOJlblUaM MOmHOCTL flOSU M HaMdOJIBUIMM 

BKJia^ IipOTOHIIoM KOMnoUGHTH HQ djIlOjraiOTCM B HapySHUX OdjIQCTHX 
oprauMSMa. BiivTpeiiHMe opranhi odjiyqaiOTCM bomim wciuiioqMTejiBHo 
^"-JiyMaMH. lIoBTOMy, ec;iH MCKaiL cneu,ncpMKy dMOJiorMqecicoro ^eM- 
CTBHfl xenjioBux ueiiTpoiiOB Ha opraHM3M qejioBeKa, to ohOj ho-bm^ihmo- 
Kiy, aaKJiBqaeiCM Mdo b yKasaiiHOM pacnpo;],e.JieHHM MsjiyqeHMH no 
od'BeicTy, jiMdo b somctehm npoToimori KOMnoHeHTH Ha nerjiydoKo pac- 
nojioixeHHue opraiiu (r;ia3a w T.n.). 

4. B H B 0 H 

1, Ha napac|)MHOBOM cpanioMe Mccxej^OBaHo OKcnepuMeHTajibHo 
pacnpe^ejieHMe moiiihocth ja;o3u ot ripoxonoB m ^ -/[yqeii, BOSHHKax)- 
iHMX npn BaxBaie Ten;iOBux HeiiipoHOB b opraHMOMe qejioBeKa. IIoKa- 
3aHo, qi'o ecjiM 0B3 npoTOHOB npMHHTt paBHoM 10, to MaKCMMyM Mom- 
HOCTM J!; 03 U 0Ka3LlB3BTCfl HQ nOBOpXHOCTM TOJia, TflO BKJiafl npOTOH- 
HoS cocTaB/iBioinefl BB/ineTCH npeodjiaflaioiHHivi, BHyipeHHMe opraHH noj;- 
TBeprawTCfl r;iaBHbiM odpaooM jieficTBMra 5 * HajiyqeHMH. 

2, Ecjim noTOK na noBepXHociM lexa paBOH 1 HeHTp/cu^coK, 

TO B oproHM3Me qoTioBeKa b cpe^HeM^cosnaeTCfl mouihoctb jtosH, paB- 
Hafl I,0'»I0“^*^ (fep/ceic mjim 2,0‘I0”-^^ dop/cex (ec;iH 0B3 npoTOHOB 
npUKHTa paBHOM 10), MaiCCMMajlBHaB MOIiiHOCTt ;!;03U COSflaOTCB Ha 
noBepxHocTM le/ia h cocTaBMOT 2,8*10”^^ dap/cex, Otcrafla npeflexiB- 
Ho-flonycTMMbifi hotok reriTioBKX HeHTponoB Ha noBepxHociH lejia npii 
8-qacoBOM padoqsM .nHe paBSH 6200 iiofiTp/civi^csK, Oiy BOjiMqiiHy 
peKoifOKjiycTCfl npMH.s'TB 3 icaqecTBO oji;iioh h 3 ysanoHeKHux iipeAejiBHo 
flonycTiiMux Hop?.!, 

3«. 0S3 TGiuioBHX HefiTpoHOB paBHa 1,2-3, a He 5, icax hphhhto 
B HacTOBujee BpeMB. 

4, BbiqMCJieHMM npe^;exB>Ho-jionycTMML!x noToicoB TerijiOBHx Hei^ipo- 
HOB B B03jyxe flaiOT BiiaqeHHe 1250 HeiiTp/cM^ceK npn 8-qacoBOM 
flbie, T.ea rio,i^TBepiE^aK)T npaBiuiBHociB ripMHHTBix b HacToniiiee BpeiiM 
3HaqeHHM, 
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PHC.2a, H3MeHeHHe uomHociH iosh no och $aHTOMa (A) 

( ) - OT npOTOHOB (Pp) 

(— . — ) -01 ^-KBaHTOB (Py) 

( — ) - OT npOTOHOB H ^-KBaHTOB ) 
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PHc.2d, HasieHeHHe moiuhoctk msh no rjiaBHUM nojiyocAM iieHipaaLHoro 
nonepe^Horo ce'ieHHB ( e> ) 

( __)_ 0T npOIOHOB (Pp) 

( — •—) -OT KBaHTOB ( Py- ) 

C ) - OT npOTOHOB H ^-KBaHTOB (Pp+Py- ) 
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